Sunmary The aim of this study was to investigate whether occupational and other suggested brain tumour risk factors relate to the development of acoustic neuromas (AN) letter and a brief questionnaire about the age, sex and race of household members at the residence and made a followup visit after several days. In 69 instances, the first appropriate person agreed to be interviewed. In 17 neighbourhoods the fist match refused, but we were able to locate and interview another matched control in the sequence. For any patient, we visited 40 housing units and made three return visits before we conceded failure to secure a matched control. We were unable to obtain a control in four neighbourhoods. In all, we identified and interviewed 86 controls. These 86 controls and the corresponding 86 cases were included in the analysis.
Six per cent of all primary central nervous system (CNS) neoplasms in both men and women are neuromas (also called neunrlemmomas or schwannomas); almost all of these arise in the eighth cranial nerve and are called acoustic neuromas (AN) . These tumours arise from Schwann cells in the nerve sheath and are slow growing and histologically benign. These tumours can occur in association with either of two genetic syndromes, bilateral acoustic neurofibromatosis (Seizinger et al., 1987) and von Recklinghausen's neurofibromatosis (Editorial, 1987) but only a small minority of AN patients have either of these disorders. None of the patients in our study were known to have bilateral acoustic neuromas or neurofibromatosis. So far as we know, our study is the first to investigate the aetiology of acoustic neuromas which occur in the absence of concomitant inherited disease.
Subjects and methods

Cases
The patients were black and white men with AN first diagnosed during 1978-1985. Any man who was a resident of Los Angeles County and 25-69 years of age at the time his AN was diagnosed was eligible for inclusion if he was alive and able to be interviewed. The Los Angeles County Cancer Surveillance Program identified the cases (Hisserich et al., 1975 Ltd., 1989 risks and used the exact binomial test to calculate associated P values and confidence intervals (CIs). Conditional logistic regression models were used for the dose-response analysis of a single variable considered at more than two levels and for multivariate analyses (Breslow & Day, 1980 Responses to a section of the questionnaire after the occupational history section in which we asked subjects about exposure to extremely loud noise confirmed results from the more objective assessment reported above. More cases reported exposure to extremely loud noise on jobs held 10 or more years before the year of diagnosis (OR=3.0; P=0.004). Few subjects reported exposure to extremely loud noise at home (5 cases, 0 controls) or elsewhere (1 case, 3 controls) during the period 10 or more years before the year of diagnosis of the case. Table II shows ORs for radiation treatment to the head (Corwin & Cotanche. 1988 : Ryals & Rubel. 1988 . Destruction of the Schwann cells has also been obsenred. but the regeneration of these cells has not been studied (J.T.
Corwin. personal communication).
The mechanisms bv which trauma may relate to tumour development involves the cell proliferation which occurs during the repair process. In the course of cell division. DNA copying errors may lead to chromosomal changes necessary for neoplastic transformation. and the probability that such neoplastic change will occur increases as the frequency of cell division increases (Albanes & Winick. 1988) . We hypothesise that AN may be initiated by exposure to a carcinogen such as ionising radiation and promoted by the increase in cell proliferation which occurs following acoustic trauma.
Radiation
Cohorts of young people who received radiation treatment for ringworm of the scalp (tinea capitis) developed an excess of benign and malignant brain tumours of various histological types. including meningiomas. AN. and gliomas (Modan et al.. 1974 : Shore et al.. 1976 ). An updated follow'-up of the Israeli tinea capitis cohort found neurilemmoma to be the most common histological type of nervous system tumour which occurred among irradiated subjects (19 cases including 3 AN *ersus 0 among controls: Ron et al.. 1989 ).
In a follow-up of children who received radiation treatment to the tonsils or other areas of the head or neck, AN was the most common intracranial tumour which developed (11 AN in irradiated subjects) and peripheral neurilemmoma (25 cases), which is histologically very similar to AN, was among the most frequent radiogenic tumour (Schneider et al., 1985) . In our AN study, more cases than controls had radiation treatment to the head and three of these four cases had this when they were children. Cases also had dental X-rays more frequently. both under and over age 25. Other studies of intracranial tumours have found an association both with radiation treatment and with dental X-rays at a young age (Preston-Martin et al.. 1980 . 1982 . 1983 ). Several decades ago. dental radiography delivered surprisingly large exposure doses (Ritter et al., 1952; Nolan. 1953; Budowsky et al.. 1956 ). Currently. the average dose to the skin surface per dental film exposed is about 300 mrad (Stenstrom et al.. 1986) Throughout the study we attempted to minimise interViewer bias through use of a questionnaire with a verbatim script and the prescribed use of a standard set of probes. Although interviewers were not blinded as to case or control status. they were blinded to the study hypotheses. The primary focus of the interview was on occupational history and job exposures. Questions on dental X-rays were similar to those asked in an earlier study in which interview information was validated by a comparison with information recorded in dental charts (Preston-Martin et al.. 1985) . This comparison found no evidence of differential recall. but had limited validation information on exposures that occurred >20 years before diagnosis. We cannot exclude the possibility that recall bias may have occurred with early exposures or with other factors such as medical X-rays which we did not validate. We tried to minimise recall bias by asking subjects to remember events (e.g. accidents) or conditions (e.g. sinusitis or acne) for which diagnostic or therapeutic X-rays may have been used. None the less. the possibility that bias may have occurred cannot be ruled out because of lack of blinding of the interviewers and the tendency of cancer patients to focus on the reasons they got cancer. Recall bias is unlikely, however, to have influenced the study's primary finding of an association of AN with having worked for more years on jobs classified by the NOHS as involving exposure to impact or continuous noise.
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